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The present invention relates to stable liquid d^ergent compositions comprising bleach, a solid water-solnble peroxygen 
compound suspended in a liquid phase, surfactant and hydrophobic sHica. 
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STABI£ LIQDID 
DEZER6ENT CGHPOSITIGNS CONTAINING BI£ACH 



Teehriical Field 



Ibe present invention relates to stable liquid 
detergent cqimpositions containing bleacb, c o iupxi sing a 
solid water-soluble peroxygen oonpound suspended in a 
liquid pbase, surfactant and further comprising faydrqphobic 
silica^ 



B^gjffTiTomKi 

Ibere have been several attespts to provide liquid 
detergent con^>ositions that coiild have bleach*type 
cazqx>nents or additives^ However, the most stable 
conpositions have often had certain problems including 
dissolution problems, or uneven distribution or application 
of the conponents or additives. There have etLso been 
problems in many canqpositions of the prior art in that they 



could not proviiie long term stability without some 
significant phase separation of the solid and liquid 
conponents* 

Some of the various patents related to licpaid detergent 
conpositions are listed below. Patent Applications 293 040 
and 294 904, describe aqueous detergent cosspositions 
having a pH above 8 containing an animic surfactant at 
conventional levels, i.e. above 5% by weight, typically 
from 15% to 40% by weic^t, and a solid, water-soluble 
peroxygen bleach dispersed in a specific water/solvent 
liquid phase. 

EP-A-0 328 182 discloses liquid laundry detergent and 
fabric softener conpositions contsdjiing a Smectite-type 
clay fabric softener and an antisettling agent in a low 
water/polyol fonmilation, and optionally, a polymeric 
caay-flocculating agent. 

EP-A-*0 110 472 discloses an aqueous liquid detergent 
can{>osition comprising conventional detergent ingredients 
and from 1-10% by weic^t of silica with a surface area of 
greater than 200 mV?* 

DS-A-4 075 118 discloses concentrated, low-sudsing 
liquid detergent caznpositions containing a mixture of 
nonionic svurfactants, anionic surfactants and a 
self-emulsified silicone suds controlling agent. 

EP-A-0 124 143 discloses a process for the preparation 
of a neutral or low^alkaline silica-containing aqueous 
liquid detergent conposition, comprising deterg ent -active 
7^a4"OT>i ai and detergency builder, characterized by the step 
of admixing particulate alkalinetal silicate into the 



aqueous base at a teiqperature of belov 50*C. 



EP-Ar^ 839 discloses exanples of some bleach 
conposlld^sns based on hydrogen peroxide which are 
veil-known; su^ ccn^siliions are mainly used for 
hard-surface cleaning applications, and are not desirable 
for use during the washing cfycle of a washing machine. 
Their drawbacks include low solution pH and therefore poor 
efficiency, and hi^ level of free hydrogen peroxide in the 
product, not desirable for omsumer safety reasons. 

There is, therefore, a need for liquid detergent 
cospositions containing bleach, suitable for use in washing 
marlines, which do not have the dissolxxtion, stability or 
phase s^»ration problems of the prior axt, and ^ich, once 
added to the wash medium, can be immediately effective on 
the falMTics* 

It has now been surprisingly found that stable liquid 
detergent compositions with bleach, having suspended solid 
peroacygen compound, can be fomulated with hydrophobic 
silica, %fithottt impairing the chemical stability of the 
conposition and ^Aile ienhancing the physical stability of 
the composition. The present invention tberetoTB answers 
the above-^msxtioned need, by providing liquid detergent 
conpositions with bleach, containing solid peroacygen 
compound, ^Aiich are stable upon storage, show excellent 
viscosity/poinrability characteristics, and dissolve quickly 
and efficiently in the wash medium. 

The present coxqpositions, which exhibit an alkaline pH, 
allow one to obtain an optinal performance from the bleach 
component. 
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de present invention relates to a stable liquid 
detergent cosqposition having a {fi of at least 8, coznprising 
a solid, vater^-solnble peroxygen campcnrnd suspended in a 
liquid pbase containing water and at least one 
water^miscible organic solvent, the amount of the solid 
water-soluble peroQ^gen conpouxKl being such that the amount 
of available 039gen provided by said peros^gen compound is 
from 0.5% to 3%, surfactant and silica, characterized in 
that the silica is a hydrophobic silica with an average 
primary particle size of less than 40 nm and further 
characterized in that the amount of silica present is in a 
range of from 0*5% to 5% of the conposition by wei^t. 



Detailed Description 

The present invention relates to a stable liquid 
detergent conposition having a pH of at least 8 emd less 
than about 11, preferably a pH of at least 9, more 
preferably a pH of at least 9.5. Obe conpositlons comprise 
a solid, water-soluble peroaqgen compound suspended in a 
liquid phase containing water and at least one 
water-miscible organic solvent, surfactant and hydrophobic 
silica. All percentages used herein, i2nless otherwise 
specified, are wel^t percentages based on the total 
conposition. 



The water-soluble peroxvoen conDound 

The water--soluble solid peros^gen compound is present 
in the caxnposltlons herein preferably at levels of from 5 
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to 50% by weight of the total oosflposition, store preferably 
from 5 to 40%, even sore preferably from 5% to 30%, most 
preferably from 10% to 30% by weig^. 



Exan^les of suitable water-soluble solid pero3cygen 
oompounds include the perborates, persulfates, 
peroxydisulfates, pertfiospha t es and the crystalline 
peroxytaydrates fomed by reacting hyd r og e n peroxide with 
sodium carbonate (forming percarfoonate) or urea. Rreferxed 
peroxygen bleach coiqpounds are perborates and 
percarfoonates • 

Preferred in the present context is a petboratB bleach 
in the form of particles having an average particle 
diameter of from 0. 5 to 20 micrometers, more preferably 3 
to 15 micrometers. 

The small average particle size can best be achieved by 
in-situ crystallization, typically of perborate 
monohydrate. 

Xn--situ crysteUJLization encCTipeisses processes involving 
diissolution and recrystallization, as in the dissolution of 
perborate monohydrate and subsequent formation of perborate 
tetrahydrate. Recrystallization may also take place by 
allowing perborate monohydrate to take up cryst al water, 
whereby the monohydrate directly recrystallizes into the 
tetrahydrate, without dissolution st^. 

Zn-*situ crystallization also enccanpasses processes 
involving chemical reactions, as ^Axen sodium perborate is 
formed by reacting stoichiometric amounts of hydrogen 
peroxide ami sodium netaborate or borax. 
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The wa1:ei^Tft;i,g?;^y>;^,^ oraanlG solvent 

Hie su^>ensi.on system for the solid pero3^gen oompoii eitt , 
herein consists in a liqpiid phase that rynffp rj water and 
a water^-niscible orgfEmic solvent. This nzdoes it possible 
to dLncorporate in the liqpiid detergent o umpa sitions herein 
a hi^ amount of solid water-soltsble peroo^gen caapaand, 
iiAiile loe^ing the amount of available ds^en in solution 
belov 0.5% by weight of the liquid phase, preferably below 
0.1%. liBSS than one tenth of the totsa amount of perbxygen 
conpound is dissolved in the liquid phase; the low level of 
available oxygen in solution is in fact critical for the 
stabili^ of the system. 

Hie standard iodqmetric method (as described for 
instance in Methoden der Qrganischen Chemie, Houben Weyl, 
1953, Vo. 2, page 562) is suitable to determine the 
available oxygen (AVD) content of the composition. 

In order to ensure complete ecpallibration between 
liquid and solid phases, the CGmpositions are to be kept 
after mixing for three dayis at room temperature before the 
AVO titra1:ion. Before measuring the p ro d ucts are 
thoroughly shaken in order to ensure correct sampling. 

For the determination of the available oxygen (AVD) in 
the liquid phase, samples of the con^sitions are 
centrifuged for 10 minutes at 10.000 rpm. The liquid is 
taien separated from the solid and 1:itrated for available 
oxygen. • 

It is not necessary that the organic solvent be fully 
miscible with water, provided that enough of the solvent 
miiffis wltti the water of the composition to affect the 



solubility of the peroacygen ccoflpound in the described 
maimer. Fully vater^oluble solvents are preferred for use 
herein. 

Thi> vater^Tni sci hi e organic solvent must, of course, be 
cooqpatdble with the peroa^gen bleach compound at the pB 
that is used. Iberefore, polyalobhols having vicinal 
hydroxy groi:^ (e.g. l,2*-propanediol and glycerol) are less 
desirable vhen the peros^en bleach conpouixi is perborate. 

Examples of suitable water^miscible organic solvents 
incl\2de the lower aliphatic monoalcbhols; ethers of 
diethylene glycol and lower monoetLiphatic monoalcohols ; 
specifically ethanol, n-*propanol; iso-»propanol; butanol; 
polyethylene glycol (e.g., PBS 150, 200, 300, 400); 
diprcapylene glycol; bexylenB glycol; methos^ethamol; 
ethoxy ethanol; butoxyethanol; ethyldiglycolether; 
benzylalcohol; butoocypropanol; butog y prupax y propanol ; and 
mixtures thereof. Preferred solvents ixidude ethanol; 
isopropanol, l-methoxy-2-propanol and butyldiglycolettier. 
A prefonred solvent system is ethanol. Etlianpl may be 
preferably present in a water:ethanol ratio of 8:1 to 1:3. 

Altliou^ the presence or absence of other ingredients 
plays a role, the amount of available oxygen in solution is 
largely determined by the ratio water:oEganic solvent. It 
is not necessary however to use more organic solvent than 
is needed to ize&p the amount of available oxygen in 
solution below 0.5%, preferably below 0.1%. 

In practi al terms, the ratio wate^ organic solvent is, 
for most systems, in the range from 5:1 to 1:3, preferably 
from 4:1 to 1:2. 
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TbB present: liquid detergent ccaopositlons vlth bleach 
exhibit a pa (1% solution in distilled water) of at least 8 
and less than about U, preferably of at least 9, more 
preferably at least 9.5. Obe alkaline pa allows good 
bleaching action of the peroa^gen conapound, particularly 
idien the peroxygen is a perborate. 

The hydrophobic silica 

Hydrophobic silica is. also essential in the 
coqpositimis of the pres ent invention. Precipitated 
faydrcphobic silica ..or; ftimed hydrophobic silica may .be. used; 
most pref ein^ed hs^^ risiiJLra- is^ f^^ ihe 

inclusion of silica helps thicaoeh and structure the matrix 
of the liquid detergent compositions of the present 
invention, and thereby increases the stability of the 
bleach containing conpositions of the present invention. 
It has also been found that conteination of the silica with 
a polymer, up to a. certain level, enhances the thickening 
and structuring p roperties of the silica, thus increasing 
the physics^, stability of the finsLL dispersion. The 
cptionz^. combination with polymers, if used, is preferably 
formulated with a level from about 0.1% to 2% polymer by 
weight of the composition, most preferably from 0.1% to 
1%. Any of a number of polymers with the ability to 
flocculate silica particles and form a flocculated sedimmt 
can be used in combinations of the present invention. 
Preferred polymers include polyethylene glycol and 
poly (oxiethylene) resins such as DNIcai CARBIDE FOLYOX WSRN 
3000 and polycarboxylates. 

The amount of hydrophobic silica present in the 
compositions of the present invention is preferably in a 



range of from 0.5% to 5% of the caanposition lay vei^^, more 
preferably in a range of from l to 3%. It bas also been 
found that the bydrpphobic silica ptref erably has a ^lecif ic 
surface area of less than 200 n^/g, aore preferably a 
specific sur^ce area of between 50 to 150 r^/q, even 
more preferably a ^>ecif ic Sujrface area of between 80 to 
130 n^/g. 

Die average particle size of the hydrophobic silica 
found in the campositions of the present invention is 
critical in the present inventicm. The hydrophobic silica 
has an average primary particle size of less than 40 nm, 
fflore preferably in a range of 5 to 30 nm, most preferably 
.in a range Ceobi 10 to 20 xim* 

Surfaefcanfcs 

Bie conpositions herein preferably contain a nonionic 
or cationic surfactant, or a aixture thereof, at total 
levels of from 1% to 20%, most preferably torn 3% to 10%. 

OSie nonionic surfactants are conventionally produced by 
condensing ettqrlene oodLde with a hycSrocarben having a 
reactive hydrogen atom, e.g., a faydroacyl, carboxyl, or 
amido groiq>, in the presence of an acidic or basic 
catalyst, and include conpounds having the general fonnula 
RACCHjCHjO)^ wherein R represents the hydrophobic 
moiety, A r^sresents the groL^ carrying the reactive 
hydrogen atom and n represents the average nuinber of 
ethylene oxide moieties. R typically contains from about 8 
to 22 carbon atoms, ttey can also be formed by the 
condensation of propylene oxide with a lower molecular 
wei0it compound, n usually varies frtan about 2 to about 
24. 
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The liydrppbobic moiety of thB nonionic compound is 
preferably a primary or secondary, strai^^ or brancbed, 
aliphat:ic alobhol having fr om about 8 to about 24, 
preferably from about 12 to about 20 carbon atoooBS. A more 
oQn;>lete disclosure of suitable nonionic surfactants can be 
found in U.S. Patent 4,111,855. Mixtures of nonionic 
surfactants can be desirable • 

A preferred class of nonionic ethoxylates is 
r^resented by the condensation prodtict of a fatty euLcdhol 
having from 12 to 15 carbon atoms and from about 4 to 10 
moles of etiiylene. oxide per mole of fatty alodbol. 

suitable species, of this class of ethoa^lates incslude : 
the oondebsaticA product of C^^^C^ s oxo-alcobols and 7 
moles of ethylene oxide per mole of alcohol; the 
condensation product of narrow cut C^j^^^S oxo-alcdhols 
and 7 or 9 moles of ethylene oxide per loble of 
fatty (OKo) alcohol; the condensation product of a narrow cut 
^U*""^ fat:^(axo)alc^l and 6,5 moles of ethylene 
oxide per mole of fat^ alcdhol; azid the condensation 
products of a C3^o"^14 ^^^^^cmut fatty alcohol with a 
degree of ethoxylaticn (moles BO/teole fatty alcohol) in the 
range fr om 5 to 8. Hie fat^ oxo-2acQhol8 while msdLnly 
linear can have, d^>ending t^>on the processing conditions 
and raw material olefins, a certain degreB of branching, 
particularly short cdiain such as methyl branching. 

A degree of branching in the range from 15% to 50% 
(wei^t %) is frequently found in commercial oxo alcohols. 

Preferred nonionic ethoxylated conqponents can also be 
represented by a mixture of 2 sepaorately ethoxylated 
nonionic surfactants having a different degree of 
ethos^lation. Far exaaple, ttie nonionic ethoxylate 
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surfactant containing trcm 3 to 7 moles of ethylene oxide 
per 2fiole of hydrophobic XDoiety and a second ethoo^^lated 
species having from 8 to 14 moles of ethylene ocide per 
mole of hydrophobic moiety* A preferred nonionic 
ethoxylated mixture contains a lover etfaoxylate vhich is 
the condensation product of a Cj^-C^^g oxo-*alc»hol, with 
up to 50% (vt) branching, and from about 3 to 7 moles of 
ethylene oxide per mole of fatty axo-alcdhol, and a bigher 
ethoxylate whi^ is tbe c on d en satioi product of a 
Cj^g-C]^ oxo-2acQhol with more than 50% (wt) branching 
and f ro m about 8 to 14 moles of ethylene oxide per mole of 
brancbed oxo-eQ^cohol. 

Seml-pdlar nonionic surfactants include water-soluble 
amine oxides containing one all^l or l^drm^ alkyl moiety 
of Cram about 8 to about 28 carbon atoms and two moieties 
selected fr om the groiqi ccmsisting of aU^l groups and 
t^droxy al]^l gr oups , containing from 1 to about 3 carbon 
atoms %Aiicb can optionally be joined into ring structures. 

T!hB liquid detergent compositions of tbe present 
invention optionally contain a cationic surfactant, 
preferably from 0.1% to 10%, more preferably 0.1% to 5%, by 
weight of the comppsition* 

Examples of suitable cationic surf actamts include 
quaternary ammonium cospounds of the formula 
'^1^^^4*'^^*'' wherein Rj^ is C22-C20 ^JJ^yl 
or hydroxfaUcyl; R2 ^ ^l"^4 ^JJcyl or hydra^allcyl, 
or Cj^-C20 ^^^1 faydroxyalkyl; R3 and are 
each Cj^C^ aDcyl or hydroxyalkyl, or Cg-Cg aryl or 
eJJ^lairyl; and X'* is heQogen. Preferred are mono-long 
^ain quaternary ammonium cdnpounds (i*e., conpounds of the 
above formula >rtieren R2 is C^-C^ alkyl or 
hydroxyalkyl) • 
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Zwittcrionic surfactants which could be used in the . 
cGfopositiions of tbe psresent invention include derivatives 
of alipba1:ic quaternary asmionium, phosphoniuni, and ^ 
sulphonium canpounds in which the aliphatic moiety can be 
strai^xt or branched (diain and wherein one of the aliphatic 
substitu^its contains from about 8 to about 24 carbon atoms 
and another substituent contains, at least, an anionic 
water-*solubilizdLng groi^. Particularly preferred 
zvitterionic materials are the ethoxylated ammanium 
sulfonates and sulfates disclosed in U.S. Patents 
3,925,262, Laughlin et al., issued December 9, 1975 and 
3,929,678, laughlin et al., issued December 30, 1975. 

Hie cODpositions herein may also contain anionic 
surfactants. OSie anionic detergents are well-*-loiown in the 
deterg«:rt: arts and have found wide-spread education in 
commercial detergents. Suitable anionic synthetic 
surface-active salts are selected from the groiq) of 
sulfonates and sulfates. Preferred anionic ^nthetic 
water-soluble sulfonate or sulfate salts have in their 
molecular structure an alkyl radical contaixiing from about 
8 to aboxit 22 carbon atoms. 

Accordingly, anionic surfactants, if used, are present 
at levels vp to 40% by weight, preferably from 1% to 30% by 
weight, even more pzreferably from 5% to 20% by wei^t. 

Synthetic anionic surfactants, can be represented by 
the general formula R^^hi wherein represents a 

hydrocarbon group selected from the group consisting of ^ 
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strai^it or branched aDcyl radicals containing from about 8 
to about 24 c ax boii atoms and alkyl phenyl radicals 
cont ainin g from about 9 to about 15. caxbon atoms In the 
aUgrl group. H is a salt forming cation \^ch typically is 
selected fzcaa the groi^ consisting of sodium, potassium, 
ammonium, and mixtures thereof. 

A p r e fer red synthetic anionic surfactant is a 
water-soluble sal^ of an alJcylbenzene sulfonic acid 
containing from 9 to 15 cazbon atoms- in the aUcyl group. 
Another preferred synthetic anionic surfactant is a 
water-soluble salt of an aUcyl sulfate or an alXyl 
polyethoxylate ether sulfate vdierein the aUcyl group 
contains frem about 8 to about 24, preferably from about 10 
to about 20 cazbon atcos, and preferably firom about 1 to 
about 12 ethoxy groups, other suitable anionic surfactants 
«ffe disclosed in U.S. Patent 4,170,565, Flesher et al. , 
issued October 9, 1979. 

Exanples of sadi preferred anionic surfactant salts are 
the reaction products dbtained by sulfsiting C^-^^s 
fatty alcohols derived from tallow and coconut oil? 
aDcylb^izene sulfonates wherein the aU^l groi^ contains 
from about 9 to 15 carbon atoms; sodium aUcylglyceryl ether 
sulfonates; ether sulfates of fatty alcohols derived from 
tallow and coconut oils; coconut fatty acid uonoglyceride 
sulfates and sulfonates; and water-soluble salts of 
paraffin sulfonates having from about 8 to about 22 carbon 
atoms In the aUcyl chain. Sulfonated olefin surfactants as 
more fully described in e.g. U.S. Patent Specification 
3,332,880 cam also be used. The neutralizing cation for 
the anicmic synthetic sulfonates and/or sulfates is 
represented by conventional cations v^ch are widely used 
in detorgent technology such as sodium and potassiim. 
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A peofticularly preferred anionic synthetic surfactant 
oonpanent herein is represented fay the water-soliible salts 
of an alJcylbenzene sulfonic acid, preferably sodium 
aDcylbenzene sulfonates having from about 10 to 13 carbon 
atoms in the all^l group. 

The present coxzposi'tions may contain a builder, 
preferably at: a level no more than 50%, more preferably at 
a level of from 5% ^to 40% of the 'total ccsoposi-tion* 

If present, sudtx builders can consist -of the inorgsuiic 
or organic types already described in the art* 

The liquid detergent compositions herein optionally may 
contain, as a builder, a fatty acid conponent. Preferably, 
however, the amount of fatty acid is less than 10% by 
weight of the conpositicm, more preferably less than 4%. 
Preferred saturated fatty acids have from 10 to 16, more 
preferably 12 to 14 carbon atoms. Preferred iinsaturated 
fatty acids are oleic acid and palmitoleic acid. 

Exanples of inorganic builders include the 
phosphourus-baised builders, e.g., sodium tripolyphosphate, 
sodium pyro{A)os{xhate, and aluminosilicates (zeolites) . 

Examples of organic builders are represented by 
polyacids such as citric acid, nitrilotriacetic acid, and 
mixtures of tartxrate monosuccinate with tartrate 
disuccinate. Preferred builders for use herein are citric 
acid and alk(en)yl-substituted succinic acid con^xjunds, 
wherein alk(en)yl contains from 10 to 16 carbon atoms. An 
example of this grouq;> of compoiznds is dodecenyl succinic 
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acid. Polymeric caxtooacylatB builders such as 
polyacrylates, pol^^dros^ acrylates and 
polyacrylates/polymaleates copolymers can also be used. 

other ooanponents/addi'bives 

Tlie conqpositilons herein may also contain ottier 
components and/or additives at a lervel preferably less than 
about 5%. Non-limiting escamples of sucb additives, ^^ch 
can more preferably be used at levels from 0.05% to 2%, 
include polyaminocarboa^late additives such as ethylene- 
diaminotetraoetic acid, dietfaylienetriamino-pentaoetic acid, 
ettxyic^nediamino disuocinic add or the water-soluble alkali 
metais thereof. Other additives useful at these levels 
include organo-^ho^khonic acids; particularly preferred, are 
ethylenediamino tetramethylenephosphoniq acid, 
diethylenetriamino pentamethylenephosEAionic acid and 
aminotrimethylenephosphonic acid, hydrooryethylidene 
dij&osphonic acid. Bleach stabilizers such as ascorbic 
acid, dipicolinic acid, sodium stannates, 
8-hydroxyguinoline, hydroxyethylidene diphosphonic acid 
(HEDP), and diethylenetriamine penta (methylene phosphonic 
acid) can also be Included in tliese conpositions at these 
levels, more preferably at levels ^rom between 0.01 to 1%. 

OShe coiapositions heredLn can contain a series of further 
optional ingredients which are mostly used in additive 
levels, usually below about 5%. Examples of the like 
include : polyacids, enzymes and enzymatic stabilizing 
agents, suds regulants, qpacifiers, agents to improve the 
machine compatibility in relation to enamel-coated 
surfaces, bactericides , dyes, perfumes, brighteners, 
softeners and the like. 
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As described above, detergent enzymes czm be used in 
the liquid detergent ccaoEposi^ons of this invention. In 
fact, one of the desirable features of the present 
cbnposildLrais is tha^ they are compatible with such 
detergent enzymes. Suitable enzymes include the detergent 
proteases, amylases, lipases and cellulases. Enzymatic 
stabilizing agents for use in liquid detergents are veil 
Icnown. Enzyme stabilizing agents, if used, are preferably 
in a range of from about 0.5% to 5%. Preferred enzymatic 
stabilizing agents for use herein are formic add, ace^c 
add, and salts hereof, . e.g. sodium formate and sodium 
acetate. Hbre preferred stabilizing agents are sodium 
formate and acetic acid. 



Use of the Compositions 



The present: ocmpositions are mainly intended to be used 
in the wash cyde of a washing machine; however, other uses 
can be contenplated, such as pretreatment product for 
heavily-soiled fabrics, or soaking product; the use is not 
necessarily limited to the washing-machine context, and the 
compositions of the present invention can be used alone or 
in combination with compatible handwash conposi^ions. 

Some ^^pice^. liquid detergent conpositions of the 
present invention have the following formulae : 
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Ingredients Ocamposition vt% 

4 





I 


H 


HZ 


IV 


T.inftar- allcyl benzene sulfonate 


10 


10 


10 


10 


Cj^j-C^ alcsohol ethos^lated (EO3) 


5 


5 


5 


5 


Citric Acid 


2.5 


2.5 


2.5 


2.5 


Dodeoenyl succinic acid 


8.5 


8.5 


8.5 


8.5 


Polymeric cEa±oovlate builder 


1.5 


1.5 


1.5 


1.5 


Tallov fatty acid 


- 






2 


Diettaylenstriamino . penta (methylene 










pihospiionic acid) 


0.5 


0.5 


0.5 


0.5 


Hydrooq^ett^lidene diphosphonic acid 


0.2 


0.2 


0.2 


0.2 


Sodium formate 


1.5 


1.5 


1.5 


1.5 


Acetic acid 


1.4 


1.4 


1.4 


1.4 


Etfaanol 


10 


10 


12 


10 


Sodiim perborate monohydrate 


14 




14 




Sodium perborate tetral^drate 




20 




22 


^drocdiobic silica 


1.5 


1.0 


1.5 


0.5 


Sodium bydroscide 




• up to pH 9.5 • 




Water + minors (perfume, bri^tener. 










enz3^es, • • • ) 




balance 


to 100 





I 



Hie IJLgaid detergent conpositions are, in general, 
^ pr^>ared according to a siethod of in-*situ recrystaUization 
of sodiam perixirate* An exanple of such a method is found 
below. 

Part of the solvent(s} and the phosphonic acid are 
dissolved in water and the pH is adjusted to about 8 with 
sodium hydroxide. The surfactant(s} is (are) then added 
and, if needed, the pH is adjusted back to 8 with sodium 
hydroxide. 

Ihe sodium perborate nfflndhydrate is ttxen added under 
stirring, at room temperature; it recrystallizes to 
perborate tetrahydrate within a few hours of stirring. Ihe 
recrystaUization process can be speeded up by adding, 
prior to the perborate, soooae seed crystals of sodium 
perbcxtate tetrahydrate of small particle size (5-*10 
microns) . In practice this is best done by adding a small 
percentage (less than 10%, typically around 5%) of the 
finished conqposition of this invention. Bleach--containing 
dilute aqueous detergent conpositions (such as described in 
EP-A-293 040 and EP-A-294 904) can also be used as seeding 
conpositions. 

silica dissolves in water at high pH to form HSi03~ 
above pB 10.3 and SiO^^** above pH 13. Therefore, the 
pH of the pr^>aration needs to be carefully controlled 
after the addition of silica in order to avoid any pH jump 
above 10, otherwise the physical stabilizing effect of 
silica will be reduced or lost. Quantitative and easy 
addition of the silica is dbtained by premixing silica with 
a part of the organic solvent, especially with the low^ 
aliphatic monoaLLoohols, and especially with ethanol. 13ie 
liquid-lite di^)ersion of silica is added to the 
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pa:iq>aratloii after ixi-situ recxystol 1 i zat lon of the sodium 
perborate oonpound or after In-situ crystallization of a 
liquid form of this material . 

After the recsrystallization and silica addition are 
coopleted, minor ingredients such as dyes, perfumes, etc. 
are added. 

!Zbe composition can also be prepared by reacting in 
situ hydrogen peroxide and sodium metaborate (or borax) • 
In this case sodium metaborate powder is added te the 
solvent (8) /surf actant(s) solution; then an aqueous solution 
of. hydrogen peroxide is added. Sodium peadborate 
tetrahydrate crystallizes from the solution, and then the 
product is conpleted as described above. 

nie oanpositic»s of the above Exanples shov perfectly 
acceptable viscosity characteristics, and have excellent 
stability behaviour upon storage. 
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1. A Stable liquid detexgezit conposition having a ifl 
of at least 8 and less than about 11, conprising a 
solid, water-soluble perooeygen ccaapound suspended in a 
liquid phase contedning water and at least one 
water-miscible organic solvent, the anoont of the solid 
water-soluble peroxygen conipound being such that the 
amount of available oxygen provided by said peroxygen 
caapaanai is from 0.5% to 3%, surfactant and silica, 
characterized in that the silica is a hydrophobic 
silica with an average primary particle size of less 
than 40 nm and further characterized in ±hat the amount 
of silica present is in a range of from 0.5% to 5% of 
the cxmposition by weight. 

2. A detergoxt canposltion, according to claim 1, 
wherein tiie hydrophobic silica has a specific surface 
area of less than 200; 

3. A detergent composition, according to claim 2, 
wherein the hydrophobic silica has a specific surface 
area in tiie range of 50 to ISO m2/g. 

4. A detergent composition, according to claim 3, 
wherein the l^drophdbic silica has a specific surface 
area of betueen 80 to 130 m?/g. 

5. A detergent ccB?)osition according to any of claims 
1 to 4 wherein the amount of silica present is in a 
range of from 1% to 3%. . 



6. A detergent oaopositlon, aocarding to any of c l ajins 
1^ vlierein the avi^rage priaary particle size of the 
hydr ophdbic silica is in a range of 5 to 30 nm. 

7. A detergent caurp o sit ion» according to claim 4 or 5, 
^Aerein the ava»ge priaary particle size of the 
hydrophobic silica is in a range of 10 to 20 nm. 

8. A detergent composition according to claim 4 or 5, 
wherein the vater-miscible organic solvent is an 
aliphatic SKsnoalcohol. 

9. A detergent cooposition according to claim 8, 
wherein the water-miscihle organic solvent is ethanol, 
and is present in a water:ethanol ratio of from 8:1 to 
1:3. 

10. A detergent conposition according to claim 7 
wherein the water-soluble perosq^gen conpoand is present 
at levels of from 5-30% by weight. 
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